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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for ^ o 

manufacturing a laminate which can be applied to the — - — ~- 

manufacture of the laminate containing various 
substrates and members, by solving the problem that 
e.g. a substrate on which the laminate is arranged or a 
member which is contained in the laminate is limited, 
because a process to be performed under severe 
conditions such as a high-temperature treatment or the 
like is contained in a conventional method for 
manufacturing the laminate such as a semiconductor 
substrate in which a layer and a region are formed 
sequentially on a substrate. 

SOLUTION: A first isolation layer, an intermediate layer 
and a body to be transferred are formed sequentially on 
a first substrate, and the body to be transferred and a second isolation layer which is formed 
on a second substrate are bonded via a first bonding layer. The first isolation layer is 
irradiated with light, an exfoliation in the first isolation layer is induced, and the first substrate 
is detached. A third substrate and the intermediate layer are bonded via a second bonding 
layer. The second isolation layer is irradiated with light, an exfoliation in the second isolation 
layer is induced, and the second substrate is detached. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of the 
suitable layered product for manufacture of a semiconductor device, and a semiconductor device. 
[0002] 

[Description of the Prior Art] The manufacture method of layered products which form a layer and a 
field one by one on a substrate, such as the conventional semiconductor device, includes the production 
process performed under excessive conditions, such as high temperature processing. For example, 
although the MOS device which is one of the typical semiconductor devices is manufactured a 
semiconductor layer, a gate insulating layer, and by forming a gate electrode further one by one on one 
substrate, the formation production process of a gate insulating layer or a semiconductor layer usually 
needs high temperature processing. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the manufacture method of the conventional 
layered product, the member contained in the substrate with which a layered product is arranged, or a 
layered product may be restricted. For example, the manufacture, method of layered products, such as the 
conventional semiconductor device, was difficult for applying a material with low softening temperature 
and melting point to the manufacture of a semiconductor device used as a substrate or a member. Then, 
the 1st purpose of this invention is offering the manufacture method of a layered product applicable to 
manufacture of the layered product containing various substrates and members. The 2nd purpose of this 
invention is offering the manufacture method of a semiconductor device applicable to manufacture of 
the semiconductor device containing various substrates and members. The 3rd purpose of this invention 
is obtaining the semiconductor device which can respond to various uses. 
[0004] 

[Means for Solving the Problem] A production process which arranges the 2nd base material on the 1st 
base material in which a manufacture method of the 1st layered product of this invention contains the 1st 
detached core, A production process which pastes up said 2nd base material and the 3rd base material 
containing the 2nd detached core through the 1st glue line, and by performing an optical exposure 
Among interfaces with other layers which touch the inside of a layer of said 1st detached core, and said 
1st detached core, at least by either A production process into which the 1st layered product which is 
made to produce exfoliation and contains said the 2nd base material and said 3rd base material is made 
to divide, Among interfaces of a production process which pastes up said the 1 st layered product and 4th 
base material through the 2nd glue line, and obtains the 2nd layered product, and other layers which 
touch the inside of a layer of said 2nd detached core, and said 2nd detached core by performing an 
optical exposure, at least by either Exfoliation is made to produce and a production process which 
divides said 2nd layered product bordering on said 2nd detached core is included. Although a layered 
product containing said 4th base material produced by finally dividing said 2nd layered product by the 
manufacture method of a starting layered product will be obtained, it is possible to, apply a manufacture 
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method of a starting layered product for example, even if said 4th base material is inferior to thermal 
resistance. In addition, the 1st - the 4th base material may include not only a thing but two or more 
layers or fields which consist of a monolayer here. As what is contained in the 1st - the 4th base 
material, substrates, such as glass and a plastic, are begun, for example, an optoelectric transducer (a 
photosensor -) which consists of PIN junction of a MOS device, a thin film transistor, a thin-film diode, 
and silicon A solar battery, a silicon resistance element, other thin film semiconductor devices,' an 
electrode For example, (ITO and a transparent electrode like a mesa film), a switching element, 
Actuators, such as memory and a piezoelectric device, a micro mirror (piezo thin film ceramics), A 
micro MAG device which combined a magnetic-recording thin film head, a coil, an inductor, a charge of 
a thin film high magnetic-permiable material, and them, a filter, a reflective film, and a dichroic mirror 
are mentioned. Moreover, although induction of the exfoliation by the 1st detached core and 2nd 
detached core is carried out by performing an optical exposure by manufacture method of a starting 
layered product, same effect may be acquired also by heating instead of an optical exposure by choosing 
these detached cores etc. suitably. 

[0005] A manufacture method of the 2nd layered product of this invention is characterized by said 2nd 
base material containing a thin film device in a manufacture method of a layered product according to 
claim 1 . A thin film device can be formed above a base material which contains a member inferior to the 
thermal resistance of a plastic plate, a glass substrate, etc. by the manufacture method of a starting 
layered product. 

[0006] A production process which a manufacture method of the 3rd layered product of this invention 
forms the 1st detached core on the 1st substrate, and forms a transferred object containing a thin film 
device on said 1st detached core further, A production process which pastes up a production process 
which forms the 2nd detached core on the 2nd substrate, and said transferred object and said 2nd 
detached core through the 1st glue line, A production process which is made to produce exfoliation in 
either at least among interfaces with other layers which touch the inside of a layer of said 1st detached 
core, and said 1st detached core by optical exposure, and imprints said transferred object from said 1st 
substrate side to said 2nd substrate side, A production process which pastes up said transferred object 
imprinted at said 2nd substrate side, and the 3rd substrate through the 2nd glue line, Exfoliation is made 
to produce in either at least among interfaces with other layers which touch the inside of a layer of said 
2nd detached core, and said 2nd detached core by optical exposure, and a production process which 
imprints said transferred object from said 2nd substrate side to said 3rd substrate side is included. By 
using a desired substrate as said 3rd substrate in a manufacture method of a starting layered product, a 
layered product manufactured becomes a thing containing a desired substrate, and can give a desired 
property and a desired function. For example, by manufacture method of layered products, such as the 
conventional semiconductor device, using, since it is accompanied by high temperature processing can 
use difficult plastic material as said 3rd substrate, and it can give flexibility or flexibility to a layered 
product which starts by this. Moreover, various functions can be given to a starting layered product if 
what contains various devices as said 3rd substrate is used. 

[0007] Although two imprints are performed by manufacture method of a starting layered product, when 
a transferred object, for example, contains the structure with which the upper and lower sides like a 
MOS device are distinguished, physical relationship of the upper and lower sides of this structure to said 
1st substrate of the beginning and physical relationship of the upper and lower sides of this structure to 
said 3rd substrate can be made in agreement. 

[0008] In addition, a transferred object may consist of two or more layers or fields, for example, the 
below-mentioned interlayer 30 may also be contained in a transferred object. 

[0009] A manufacture method of the 4th layered product of this invention is characterized by including 
further a production process which removes said 1st glue line in a manufacture method of a layered 
product according to claim 3. In a manufacture method of a layered product according to claim 3, 
although the 1st glue line will finally remain on said transferred object, other base materials can be 
arranged on said transferred object by removing this 1st glue line. Base materials besides the above are 
an electrode and a wiring layer. 
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[0010] A manufacture method of the 5th layered product of this invention is characterized by said 1st 
glue line being meltable to a solvent in a manufacture method of a layered product according to claim 4. 
By manufacture method of a starting layered product, by method immersed in a method or a solvent 
which applies a solvent, since said 1st glue line is removable, damage on said transferred object can be 
reduced compared with mechanical removal methods, such as polishing, or a removal method by plasma 
etching. 

[001 1] A manufacture method of the 6th layered product of this invention is characterized by said 1st 
glue line being water solubility in a manufacture method of a layered product according to claim 5. By 
manufacture method of a starting layered product, since water can be used for removal of said 1st glue 
line, cost can be reduced compared with a case where an organic solvent is used. 
[0012] A manufacture method of the 7th layered product of this invention is characterized by 
constituting said 2nd detached core with an amorphous silicon in a manufacture method of a layered 
product according to claim 1 to 6. Induction of an exothermic phenomenon, ablation, gaseous emission, 
or the change of state is carried out by optical exposure to an amorphous silicon, and exfoliation can be 
made to produce in either at least among interfaces with other layers which touch the inside of said 2nd 
detached core, or said 2nd detached core. 

[0013] A manufacture method of the 8th layered product of this invention is characterized by 
constituting said 1 st detached core with an amorphous silicon in a manufacture method of a layered 
product according to claim 1 to 7. Induction of an exothermic phenomenon, ablation, gaseous emission, 
or the change of state is carried out by optical exposure to an amorphous silicon, and exfoliation can be 
made to produce, in either at least among interfaces with other layers which touch the inside of said 1st 
detached core, or said 1 st detached core. 

[0014] A manufacture method of the 9th layered product of this invention is characterized by said 
amorphous silicon containing hydrogen beyond lat% in a manufacture method of a layered product 
according to claim 7 or 8. Induction of the phenomena, such as emission of hydrogen gas, is carried out 
by optical exposure to an amorphous silicon containing hydrogen beyond lat%, and it becomes easy to 
produce exfoliation in said the 1st detached core or said 2nd detached core. 

[0015] A manufacture method of the 10th layered product of this invention is characterized by said 
amorphous silicon containing 10 - 20at% hydrogen in a manufacture method according to claim 7 to 9. 
Since hydrogen contains by high concentration of 10 - 20at% in said amorphous silicon, hydrogen gas is 
easily emitted by optical exposure and it becomes easy to produce exfoliation in said the 1st detached 
core or said 2nd detached core. 

[0016] A manufacture method of the 1 1th layered product of this invention is characterized by using for 
said optical exposure light which has pulse width for 100 or less nanoseconds in a manufacture method 
of a layered product according to claim 1 to 10. Induction of the exfoliation in said 1st detached core can 
be carried out in an instant by irradiating light which has short thing pulse width of 100 or less 
nanoseconds to said the 1st detached core or said 2nd detached core. A manufacture method of the 12th 
layered product of this invention is characterized by using for said optical exposure light which makes 
laser the light source in a manufacture method of a layered product according to claim 1 to 1 1 . Since 
light which makes laser the light source is excellent in directivity, it can carry out an optical exposure 
alternatively also in a very small area. 

[0017] A manufacture method of the 13th layered product of this invention is characterized by using for 
said optical exposure light which makes an excimer laser the light source in a manufacture method of a 
layered product according to claim 12. Since light which makes an excimer laser the light source has 
wavelength of an ultraviolet region, it is suitable for carrying but optical pumping of said the 1 st 
detached core or said 2nd detached core efficiently. 

[0018] A manufacture method of the 14th layered product of this invention is characterized by forming 
said 1st glue line by carrying out photo-curing of the photoresist material in a manufacture method of a 
layered product according to claim 3 to 6. Since a manufacture method of a starting layered product 
forms said 1st glue line by carrying out photo-curing of the photoresist material, it can make adhesion 
complete for a short time. 
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[0019] In a manufacture method of a layered product according to claim 14, said 2nd detached core 
consists of amorphous silicons, and a manufacture method of the 15th layered product of this invention 
is characterized by thickness of said 2nd detached core being lOnm or less. Although light used for 
photo-curing at the time of forming said 1st glue line needs to penetrate said 2nd detached core, light 
used for said photo-curing can penetrate said 2nd detached core by making thickness of said 2nd 
detached core into sufficient thin thickness of 1 Onm or less. 

[0020] A manufacture method of the 16th layered product of this invention is set to a manufacture 
method of a layered product according to claim 14. The amount of transparency to said 2nd detached 
core of light used in case photo-curing of said photo-curing material is carried out It is characterized by 
being size from the amount of transparency to said 2nd detached core of light used in case [ of an 
interface with other layers which touch the inside of a layer of said 2nd detached core, or said 2nd 
detached core ] exfoliation is made to produce in either at least. Photo-curing can be carried out by light 
which penetrated said 2nd detached core by the manufacture method of a starting layered product. 
[0021] A manufacture method of a semiconductor device of this invention is characterized by using a 
manufacture method of a layered product according to claim 1 to 16. As mentioned above, since a 
manufacture method of a layered product according to claim 1 to 16 is applicable also to a layered 
product containing various members and substrates, it is effective in manufacture of a semiconductor 
device containing various members and substrates. [ of a manufacture method of a semiconductor device 
of this invention ] By employing this feature efficiently, a semiconductor device was incorporated, for 
example, a liquid crystal display, an electrophoresis display, an electroluminescence display, an IC card, 
and a memory card can also be manufactured. 

[0022] A semiconductor device of this invention is characterized by being manufactured by the 
manufacture method of a semiconductor device according to claim 17. As mentioned above, since 
flexibility as the manufacture method is high, a manufacture method of a semiconductor device 
according to claim 17 can form a semiconductor device also on a glass substrate, a plastic plate, etc., for 
example. 

[0023] A semiconductor device of this invention is characterized by said semiconductor device 
containing a thin film transistor in a semiconductor device according to claim 18. A semiconductor 
device to apply is suitable as a semiconductor device for a drive of various flat-panel displays, such as a 
liquid crystal display, an electrophoresis indicating equipment, and electroluminescence equipment, and 
an IC card, a memory card and an electronic paper. 
[0024] 

[Embodiment of the Invention] The gestalt of desirable operation of this invention is explained. First, 
the outline of the gestalt of operation is explained along with drawing 1 - drawing 10 . 
[0025] As the 1st production process, the 1st detached core 20 is formed on the 1st substrate 10 
( drawing 1 ), and an interlayer 30 and the transferred layer 40 are further formed on the 1st detached 
core 20 ( drawing 2 ). As the 2nd production process, the 2nd detached core 60 is formed on the 2nd 
substrate 50 ( drawing 3 ). As the 3rd production process, the 2nd detached core 60 and said transferred 
layer 40 are pasted up through the 1st glue line 70 ( drawing 4 ). The 1st detached core 20 is made to 
produce exfoliation using the exposure light 200 ( drawing 5 ) to the 1st detached core 20 through the 
1st substrate 10 as the 4th production process, and the transferred layer 40 is imprinted from the 1st 
substrate 10 side to the 2nd substrate 50 side ( drawing 6 ). As the 5th production process, an interlayer 
30 and the 3rd substrate 80 are pasted up through a glue line 90 ( drawing 7 ). As the 6th production 
process, perform an optical exposure using light 210 to the 2nd detached core 60 through the 2nd 
substrate 50 ( drawing 8 ), the 2nd detached core 60 is made to produce exfoliation, and the transferred 
layer 40 is moved to the 3rd substrate 80 side from the 2nd substrate 50 side ( drawing 9 ). In addition, 
as shown in drawing 10 , the 1st glue line 70 which remains on the surface of said transferred layer 40 
may be removed after completing the above production process. 
[0026] Next, concrete experiment conditions are explained in full detail. 

[0027] In the 4th production process of [the 1st substrate 10], since light 200 is irradiated from the 1st 
substrate 10 side to the 1st detached core 20, as for the 1st substrate 10, it is desirable that it is what fully 
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penetrates light 200. As for the 1st substrate 10, what penetrates light 200 10% or more is desirable, and, 
specifically, what is penetrated 50% or more is more desirable. Although the ultraviolet radiation which 
makes an excimer laser etc. the light source can be used as a light 200 when the 1st detached core 20 
mentioned later consists of amorphous silicons, in such a case, it is desirable to use the material which 
fully penetrates ultraviolet radiation, for example, glass, and quartz glass as a material which constitutes 
the 1st substrate 10. Although especially the thickness of the 1st substrate 10 is not limited, it may be 
desirable that it is a 0.1 - 5.0 mm degree from the balance of the mechanical strength of a substrate and 
the amount of transparency of light, and it may be more desirable that it is 0.5 - 1.5 mm. In addition, 
when the permeability of the light of the 1st substrate 10 is sufficiently high, the thickness may exceed 
said upper limit. Moreover, in order to irradiate light at the 1st detached core 20 at homogeneity, the 
uniform thing of the thickness of the 1st substrate 10 is desirable. In case either is formed among the 1st 
detached core 20 formed on the 1st substrate 10, an interlay er 30, and the transferred layer 40, when you 
need high temperature processing, it is desirable that the 1st substrate 10 has sufficient thermal 
resistance. 

[0028] As a material used for the 1 st detached core 20 of [the 1st detached core 20], the material 
indicated by the following A-F can be used, for example. 
[0029] A. Amorphous silicon (a-Si) 

Hydrogen may contain in this amorphous silicon. In this case, as for the content of hydrogen, it is 
desirable that it is a more than lat% degree, and it is more desirable that it is about 2-20 at%. Thus, if 
specified quantity content of the hydrogen is carried out, hydrogen will be emitted by the exposure of 
light, internal pressure will occur in the 1st detached core 20, and it will become the force to which it 
urges exfoliation. The content of the hydrogen in an amorphous silicon can be adjusted by setting up 
suitably conditions, such as membrane formation conditions, for example, the gas pressure in CVD, a 
gas ambient atmosphere, a quantity of gas flow, temperature, substrate temperature, or injection power 
in the case of plasma production. 

[0030] As various oxide ceramics, such as B and silicon oxide or a silicic-acid compound, titanium 
oxide or a titanic-acid compound, a lanthanum trioxide, or a ** lanthanum acid compound, a dielectric, a 
ferroelectric, or semiconductor silicon oxide, SiO, Si02, and Si302 are mentioned and K2Si03, 
Li2Si03, CaSi03 and ZrSi04, and Na2Si03 are mentioned as a silicic-acid compound, for example. 
TiO, Ti203, and Ti02 mention as titanium oxide — having — as a titanic-acid compound — BaTi04, 
BaTi03, Ba2Ti9020, and BaTi501 1, CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 and A12 ~ 
Ti05 and FeTi03 are mentioned. As zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, 
PbZr03, MgZr03, and K2Zr03 are mentioned as a zirconic acid compound, for example. 
[0031] C-PZT The ceramics or dielectrics (ferroelectric), such as [Pb(Zr, Ti) 03]], PLZT [(Pb, La) (Zr, 
Ti) 03]], PLLZT, and PBT 

D. As nitride-ceramics E. organic polymeric-materials organic polymeric materials, such as silicon 
nitride, alumimium nitride, and titanium nitride, what has 1CH-, -CO- (ketone), -CONH- (amide), -NH1 
(amino), -COO- (ester), -N=N- (azo), and -CH=N- (imide) is mentioned on the principal chain of a 
macromolecule. Moreover, in order to raise the amount of light absorption, the organic macromolecule 
with which aromatic hydrocarbon, such as benzene and naphthalene, was incorporated can also be used. 
[0032] As an example of such organic polymeric materials, there are a polyethylene, polyolefine [ like 
polypropylene ], polyimide, polyamide, polyester, polymethylmethacrylate (PMMA), polyphenylene 
sulfide (PPS), and polyether ape phone (PES), polyester terephthalate (PET), and an epoxy resin, for 
example. 

[0033] F. As a metal metal, aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, Nd, Pr, Gd, Sm, or the alloy that 
contains at least one sort among these is mentioned, for example. 

[0034] Although the thickness of the 1st detached core 20 changes with terms and conditions, such as a 
presentation and the quality of the material of the 1st detached core, a laminated structure, and the 
formation method, it is desirable that it is lnm - about 20 micrometers, it is more desirable that it is 
lOnm - about 2 micrometers, and it is usually still more desirable that it is 40nm - about 1 micrometer. 
[0035] The formation method of the 1st detached core 20 can be suitably chosen according to terms and 
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conditions, such as a film presentation and thickness. For example, CVD (MOCVD, reduced pressure 
CVD, ECR-CVD, and plasma CVD are included), Vacuum evaporationo, molecular beam deposition 
(MB), sputtering, ion plating, Various vapor growth, such as PVD, electroplating, immersion plating, 
dipping, various plating, such as electroless deposition, and Langmuir BUROXETTO (LB) — law — the 
applying methods, such as a spin coat, a spray coat, and a roll coat, various print processes, a replica 
method, the ink jet method, a powder jet process, and the above-mentioned method — it can alfco form 
combining two or more methods chosen from inside. 

[0036] For example, when the presentation of the 1st detached core 20 is an amorphous silicon (a-Si), it 
is desirable to form membranes by the CVD method especially the reduced pressure CVD method, or 
the plasma-CVD method. Moreover, when the 1st detached core 20 is constituted from ceramics by the 
sol-gel method, or when it constitutes from organic polymeric materials, it is desirable to form 
membranes with the applying method, especially a spin coat method. 

[0037] As shown in drawing 6, after performing the optical exposure to the 1st detached core 20, a part 
or all of the 1st detached core 20 may adhere to an interlayer 30. The affix on an interlayer 30 is 
removable by performing processing which combined methods, such as washing, etching, ashing, and 
polishing, or these in this case. 

[0038] Moreover, a part or all of the 1st detached core 20 may adhere to the 1st substrate 10. Although 
an affix is removable from the 1st substrate 10 by performing same processing also in this case, when an 
expensive material like quartz glass and the rare material are used as the 1st substrate 10 by this, the 1st 
substrate 10 can be reused and it is advantageous also in respect of cost. 

[0039] What functions as the protective layer which the interlayer 30 stationed in contact with the 1st 
detached core 20 of [an interlayer 30] is formed for the various purpose, for example, protects the 
transferred layer 40 physically or chemically, an insulating layer, a conductive layer, the protection- 
from-light layer of laser light, the barrier layer that prevents the migration of an impurity, and a 
reflecting layer is mentioned. When an interlayer 30 is an insulator layer, Si02, SiO, and SiN can be 
used. Although an interlayer's 30 thickness can be suitably chosen according to a desired function, it is 
desirable that it is lOnm - 5 micrometers, and it is usually more desirable that it is 40nm - about 1 
micrometer. In addition, an interlayer 30 may not be formed depending on the case, but the transferred 
layer 40 may be directly formed on the 1st detached core 20. 

[0040] The [transferred layer 40] transferred layer 40 may contain the thin film transistor (TFT) as 
shown in drawing 2 (K portion of the transferred layer 40). This TFT can possess the source field 102 
which introduced n mold impurity into the polish recon layer, and was formed, the drain field 1 04, the 
channel field 100, the gate insulator layer 106, the gate electrode 108, an interlayer insulation film 110, 
the source electrode 1 12, and the drain electrode 1 14. As a device contained in transferred layers 40 
other than TFT for example, the optoelectric transducer (a photosensor — ) which consists of the PIN 
junction of a thin-film diode and silicon A solar battery, a silicon resistance element, other thin film 
semiconductor devices, an electrode For example, (ITO and a transparent electrode like a mesa film), a 
switching element, Actuators, such as memory and a piezoelectric device, a micro mirror (piezo thin 
film ceramics), The micro MAG device which combined a magnetic-recording thin film head, a coil, an 
inductor, the charge of a thin film high magnetic-permiable material, and them, a filter, a reflective film, 
and a dichroic mirror are mentioned. Of course, even if the transferred layer 40 contains various devices 
other than the above-mentioned example, it is possible for application of the manufacture method of the 
layered product of this invention. 

[0041] The 2nd substrate 50 should just be equipped with the reinforcement which is sufficient for 
fixing the transferred layer 40 temporarily, or the thermal resistance which is sufficient for forming the 
2nd detached core 60 which explains in full detail later with the [2nd substrate 50] book operation 
gestalt. When forming the 1st glue line 70 which is made to carry out photo-curing of the photo-curing 
material, and is explained in full detail later, as for a substrate 50, it is desirable to fully penetrate the 
light which stiffens a photo-curing material. Therefore, as the 2nd substrate 50, a glass material and a 
material with a cheap resin material etc. can be used, for example. 

[0042] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash 
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lime glass, lead (alkali) glass, barium glass, and borosilicate glass are mentioned, for example, among 
these, things other than silicic-acid glass - silicic-acid glass -- comparing - molding and processing - 
comparatively — easy - in addition - and since it is cheap, it is desirable. 

[0043] As a resin material, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyethylene, polypropylene, ethylene propylene rubber, Polyolefmes, such as an ethylene vinyl acetate 
copolymer (EVA), annular polyolefine, Denaturation polyolefine, a polyvinyl chloride, a polyvinylidene 
chloride, polystyrene, A polyamide, polyimide, polyamidoimide, a polycarbonate, Polly (4-methyl 
pentene 1), An ionomer, acrylic resin, polymethylmethacrylate, an acrylic styrene copolymer (AS resin), 
Butadiene Styrene, a polio copolymer (EVOH), polyethylene terephthalate (PET), To polybutylene 
terephthalate (PBT) and a polish clo, polyester, such as KISAN terephthalate (PCT), A polyether, a 
polyether ketone (PEEK), polyether imide, Polyacetal, polyphenylene oxide, denaturation 
polyphenylene oxide, Polyarylate, aromatic polyester (liquid crystal polymer), polytetrafluoroethylene, 
Polyvinylidene fluoride, other fluorine system resin, a styrene system, a polyolefine system, Various 
thermoplastic elastomer, such as a polyvinyl chloride system, a polyurethane system, a fluororubber 
system, and a chlorinated polyethylene system, An epoxy resin, phenol resin, a urea resin, melamine 
resin, non-**** polyester, The copolymer which is mainly concerned with these, a blend object, a 
polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. can be used combining 1 of sorts 
of these, and two sorts or more (as a layered product for example, more than two-layer). 
[0044] As the 2nd detached core 60 of [the 2nd detached core 60], the material of A-F stated by 
explanation of the 1 st above-mentioned detached core 20 and the same material can be used 
fundamentally. However, when the 1st glue line 70 explained in full detail later forms by the photo- 
curing of a photoresist material, as for the 2nd detached core 60, it is desirable to fully penetrate the light 
used for formation of the 1st glue line 70. As a material which fulfills such conditions, the 
hydrogenation amorphous silicon (a-Si:H) formed by the plasma-CVD method is mentioned, for 
example. Since [ which it says is 100 degrees C or less by a-Si:H and the plasma-CVD method ] 
membrane formation at low temperature is comparatively possible, the alternative of the material which 
constitutes the 2nd above-mentioned substrate 50 can be extended. 

[0045] Moreover, as shown in drawing 1 1 , although an amorphous silicon shows strong absorption to 
the light of wavelength region about 320nm or less, translucency is shown to light 320nm or more. 
Therefore, the light which has the wavelength of 320nm or more as a light which is made to harden a 
photoresist material and forms the 1st glue line 70, For example, light with a wavelength [ of a mercury 
lamp ] of 346nm and light which has the wavelength of 320nm or less as a light used for the exfoliation 
in the 2nd detached core 60, For example, if the light which makes a XeCl excimer laser (308nm) the 
light source is used, respectively, induction of forming the 1st glue line 70 and the exfoliation in the 2nd 
detached core can be carried out, with the exfoliation in the 2nd detached core 60 controlled. 
Furthermore, it is effective for lOnm or less, then a pan in the thickness of the 2nd detached core. When 
an amorphous silicon (a-Si:H) is formed as the 2nd detached core by the plasma-CVD method, although 
an amorphous silicon contains 10 - 20at% hydrogen, by performing an optical exposure to this 
amorphous silicon, ablation or a hydrogen gas-evolution phenomenon occurs, the adhesive strength 
between the 2nd substrate 50 and the 1st glue line 70 is lost, and it can usually be easily desorbed from 
the 2nd substrate 50. 

[0046] As a material used as the 1 st glue line 70 of [the 1 st glue line 70], various hardening mold 
adhesives, such as photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing 
mold adhesives, and ultraviolet curing mold adhesives, and aversion hardening mold adhesives, can be 
used, for example. It is desirable to use photoresist adhesives from a viewpoint of tact-time reduction of 
a production process especially. As the above-mentioned photoresist material, the photoresist material of 
an epoxy system, an acrylate system, and a silicone system can be used, for example. It is desirable that 
the 1st glue line 70 is meltable to a solvent in the 1st glue line 70 when [ final ] it is necessary to 
remove, and it is desirable that it is especially water solubility. Three Bond 3046 (trade name) can be 
used as a material which fulfills the above conditions. Moreover, by setting thickness of the 1st glue line 
70 to about 10-100 micrometers still more preferably 1 micrometer - about 1mm, as shown in drawing 
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8 , the function to protect the transferred layer 40 from the heat which generates the exposure light 210 
when the 2nd detached core 60 glares, or a pressure can be given to the 1 st glue line 70. 
[0047] As an exposure light 200 which carries out induction of the exfoliation in the 1 st detached core 
20 of [the exposure light 200], the light or the electromagnetic wave of various wavelength, such as an 
X-ray, ultraviolet rays, the light, infrared radiation (heat ray), a millimeter wave, microwave, an electron 
ray, and radiation (an alpha wave, a beta rhythm, gamma rhythm), can be used according to the property 
of me 1st detached core 20. When exposure area or an exposure field needs to be controlled, it is 
desirable to use the laser which oscillates the light or the electromagnetic wave of such wavelength 
excellent in directivity. As laser, although various gas laser, glass laser, and semiconductor laser are 
mentioned, an excimer laser, Nd-YAG laser, Ar laser, Kr laser, a C02 laser, a CO laser, and helium-Ne 
laser are more specifically mentioned, for example. 

[0048] Since induction of the exfoliation phenomenon in the 1st detached core 20 can be extremely 
carried out in a short time when the ultraviolet radiation of the high power which makes an excimer laser 
the light source is used for the exposure to the 1st detached core 20, the secondary effect in which 
induction is carried out by the optical exposure to the 1st detached core 20, such as a temperature rise of 
adjoining layers, such as the transferred layer 40, deterioration, or damage, can be reduced. In addition, 
as for exposure luminous energy density, it is desirable to consider as about two 10 - 5000 mJ/cm, and it 
is more desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is 
desirable to consider as about 1 - 1000 nanoseconds, and it is more desirable to consider as about 10 - 
100 nanoseconds. .. . 

[0049] The exposure light 200 can also perform the necessity of glaring from a perpendicular direction 
to the 1st detached core 20, from the direction which there is not not necessarily and makes a 
predetermined angle to the 1st detached core 20. Moreover, when the area of the 1 st detached core 20 is 
larger than the exposure area which is 1 time of the exposure light 200, to all the fields of the 1st 
detached core 20, it can divide into multiple times and the exposure light 200 can also be irradiated. 
Moreover, the same part may be irradiated twice or more. Moreover, the exposure light of a different 
class and a different wavelength region may be irradiated twice or more to the same field or a different 

field. . , , , , i- -T/-V u 

[0050] As the 2nd glue line 90 of [the 2nd glue line 90], the same matenal as the 1 st glue line 70 can be 

used fundamentally. . 
[0051] As the 3rd substrate 80 of [the 3rd substrate 80], the same thing as the Various materials stated by 
explanation of the 2nd substrate 50 can be used for the material which can be used. By using the resin 
material which was excellent in lightweight nature, flexibility, elasticity, etc. especially, these 
mechanical properties can be given to the layered product manufactured, and it has the advantage that 
material cost and a manufacturing cost can also be reduced. In addition, the 3rd substrate 80 may 
constitute some devices like what constitutes the device which became independent in itself like a liquid 
crystal cell, a color filter and an electrode layer, a dielectric layer, an insulating layer, and a 
semiconductor device. Moreover, the 3rd substrate 80 may be material, such as a metal, ceramics, a 
stone, wood, and paper material, and may be the surface of the structures, such as the dial face of a 
clock, the windshield of an automobile, the surface of an air-conditioner, a printed circuit board, a pillar, 
a ceiling, and a windowpane, further. 

[0052] The various light same as an exposure light 210 which penetrates the 2nd substrate 50 as what 
was stated by explanation of the exposure light 200 used for the optical exposure to the 2nd detached 
core 60 of [the exposure light 210] can be used. When the 2nd detached core 60 consists of a 
hydrogenation amorphous silicon, it is desirable to use an excimer laser as an exposure light 210. 

[0053] ' 
[Effect of the Invention] If the imprint technology concerning this invention is used as stated above, it 
will become possible to imprint a thin film device to up to other substrates which were suitable at the 
time of the use, with the built-up sequence maintained formed in the substrate. For example, it can be 
formed by imprint also to what was ****(ed) with the material unsuitable for being unable to form a 
film directly or forming, the material with easy molding, the cheap material, etc., the large-sized body 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/14/2004 



Page 9 of 9 



which is hard to move. . 
[0054] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or a manufacture Motoki board (1st substrate) material like glass 
material with the low melting point can be used especially for an imprint place substrate (for example, 
the 3rd substrate 80). therefore -- for example, it faces manufacturing the thin film device which shrinks 
a thin film transistor on a transparence substrate, and it becomes easy as an imprint place substrate for it 
to be stabilized and to manufacture a cheap thin film device using the quartz-glass substrate which is 
excellent in thermal resistance as a manufacture Motoki board by using a material like glass material 
with low various synthetic resin and melting point which it is cheap and processing tends to carry out. 
Moreover, it is lightweight and manufacture of the new thin film device which is rich in flexibility is 

also possible. . 
[0055] Moreover, according to the operation gestalt of this invention, as mentioned above, it can secede 
from the 2nd substrate promptly: This becomes possible to imprint the thin film device of a large area 
efficiently for a short time, and it is effective for reduction of a manufacturing cost. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 2] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 3] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 4] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 5] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 6] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 7] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 8] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 9] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 10] It is drawing showing the gestalt of operation concerning the manufacture method of the 
layered product of the layered product of this invention. 

[Drawing 1 1] It is drawing showing the wavelength dependency of the permeability of an amorphous 
silicon. 

[Description of Notations] 

10,50, 80 Substrate 

20 1st Detached Core 

30Interlayer 

40 Transferred Layer 

60 2nd Detached Core 

70 90 Glue line 
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CLAIMS ■ • ■ ■ 

[Claim(s)] 

[Claim 1] A manufacture method of a layered product characterized by providing the following A 
production process which arranges the 2nd base material on the 1st base material containing the 1st 
detached core Said 2nd base material The 3rd base material containing the 2nd detached core Among 
interfaces of a production process to paste up and other layers which touch the inside of a layer of said 
1st detached core, and said 1st detached core by performing an optical exposure, at least by either A 
production process which is made to produce exfoliation, pastes up a production process into which the 
1st layered product containing said the 2nd base material and said 3rd base material is made to divide, 
and said the 1st layered product and 4th base material, and obtains the 2nd layered product, and by 
performing an optical exposure A production process which is made to produce exfoliation and divides 
said 2nd layered product bordering on said 2nd detached core by either at least among interfaces with 
other layers which touch the inside of a layer of said 2nd detached core, and said 2nd detached core 
[Claim 2] It is the manufacture method of a layered product characterized by said 2nd base material 
containing a thin film device in a manufacture method of a layered product according to claim 1. 
[Claim 3] A manufacture method of a layered product characterized by providing the following A 
production process which forms the 1st detached core on the 1st substrate, and forms a transferred object 
containing a thin film device on said 1st detached core further A production process which forms the 
2nd detached core on the 2nd substrate A production process which pastes up said transferred object and 
said 2nd detached core through the 1st glue line A production process which is made to produce 
exfoliation in either at least among interfaces with other layers which touch the inside of a layer of said 
1st detached core, and said 1st detached core by optical exposure, and imprints said transferred object 
from said 1st substrate side to said 2nd substrate side, A production process which pastes up said 
transferred object imprinted at said 2nd substrate side, and the 3rd substrate through the 2nd glue line, A 
production process which is made to produce exfoliation in either at least among interfaces with other 
layers which touch the inside of a layer of said 2nd detached core, and said 2nd detached core by optical 
exposure, and imprints said transferred object from said 2nd substrate side to said 3rd substrate side 
[Claim 4] A manufacture method of a layered product characterized by including further a production 
process which removes said 1st glue line in a manufacture method of a layered product according to 
claim 3. 

[Claim 5] A manufacture method of a layered product characterized by said 1st glue line being meltable 
to a solvent in a manufacture method of a layered product according to claim 4. 

[Claim 6] a manufacture method of a layered product according to claim 5 - a manufacture method of a 
layered product which is and is characterized by said 1st glue line being water solubility. 
[Claim 7] A manufacture method of a layered product characterized by constituting said 2nd detached 
core with an amorphous silicon in a manufacture method of a layered product according to claim 1 to 6. 
[Claim 8] A manufacture method of a layered product characterized by constituting said 1st detached 
core with an amorphous silicon in a manufacture method of a layered product according to claim 1 to 7. 
[Claim 9] A manufacture method of a layered product characterized by said amorphous silicon 
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containing hydrogen beyond 1 at% in a manufacture method of a layered product according to claim 7 
or 8. 

[Claim 10] a manufacture method of a layered product according to claim 7 to 9 — a manufacture 
method of a layered product characterized by being and said amorphous silicon containing 10 - 20at% 
hydrogen. 

[Claim 1 1] A manufacture method of a layered product characterized by using for said optical exposure 
light which has pulse width for 100 or less nanoseconds in a manufacture method of a layered product 
according to claim 1 to 10. 

[Claim 12] a manufacture method of a layered product according to claim 1 to 1 1 — a manufacture 
method of a layered product characterized by being and using for said optical exposure light which 
makes laser the light source. 

[Claim 13] A manufacture method of a layered product characterized by using for said optical exposure 
light which makes an excimer laser the light source in a manufacture method of a layered product 
according to claim 12. 

[Claim 14] A manufacture method of a layered product characterized by forming said 1st glue line by 
carrying out photo-curing of the photoresist material in a manufacture method of a layered product 
according to claim 3 to 6. 

[Claim 15] A manufacture method of a layered product which said 2nd detached core consists of 
amorphous silicons, and is characterized by thickness of said 2nd detached core being lOnm or less in a 
manufacture method of a layered product according to claim 14. 

[Claim 16] A manufacture method of a layered product that the amount of transparency to said 2nd 
detached core of light used in a manufacture method of a layered product according to claim 14 in case 
photo-curing of said photoresist material is carried out is characterized by being size from the amount of 
transparency to said 2nd detached core of light used in case [ of an interface with other layers which 
touch the inside of a layer of said 2nd detached core, or said 2nd detached core ] exfoliation is made to 
produce in either at least. 

[Claim 17] A manufacture method of a semiconductor device characterized by using a manufacture 
method of a layered product according to claim 1 to 16. 

[Claim 18] A semiconductor device manufactured using a manufacture method of a semiconductor 
device according to claim 17. 

[Claim 19] A semiconductor device characterized by said semiconductor device containing a thin film 
transistor in a semiconductor device according to claim 18. 
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Mleo^Mts (B3) . »3l8t Lt, $2 

tf>#«tg 6 0^ flftia«te^« 4ot&mi (ommm ? o 

^^LTS*-r5 (134) 0 ^4Ig^ LTSl ©Sfi 
1 0 Srii LTf 1 <£>#g|JI 2 0 lc*f LTfigfcbt 2 0 0 £ 

(m s) , mi <o#ms2 o\zmm&±&i,#>, 
&m^m lozmi <omm 1 o ohm** e> at 2 50 40 

<om\Z.fc&-fZ> (06) 0 iSIg^Lt, 4>I1@3 0 
tl3^Sffi8 0t^fl9 0^ttittS (El 

7) 0 S6Ig^Lt, ^2<7)Ste5 0£rilUTfg2C0 
#fflijf 6 Ofc*fLT3fe2 1 0Srffl^-C*R8WS:m> (19 

8) . »2(O»||i6 0l:«iS:4-g t L^ «?14 
0^r^2St5 5 0(D«^$3^I«8 OOfflOl^Bi$ 
i£5 ((3 9) 0 4*3, mi Otd^LfcJ; 51-, £UL<OX 

«0«*Jg 7 0t|»*UTt)ftV\ 
[0 0 2 6] »iC^ft:«J*||»^f(:|COV>T^"r6o 50 
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[0 0 2 7] mi (DmWLl 0]^4XStr*5t>-C, J&l 
<£>St£ 1 0 OffllJ^e>^ l ?)#8tJi 2 0 Kfcf LX)fe 2 0 0 
«rHB*N-6<0T\ gl^Sfil 0teft2 0 0 Sr+^S 

SKI 0 lift 2 0 05:1 0%JK±ajjfi-f 6t><^^#*L 

K%*%2 0 0£ ITfflv^Swtm^^ 
fcifr&tt, mi coSffi 1 0Sr«fiK^5»Wt IT, ft* 

^^**a-&V^e>. 0. 1 — 5. 0 mmfMt'fc^: 
£*3#£L<, 0. 5 — 1. 5 mm-CfcS^^J; t) 
ff*Lv^»^^*>5 Q 4*5. H l costs l o-co5t^Sia 

2 0fcHMM-6fc«>fc:fi, f KDSffilO^g^ll, 
— T'hZZt LV\ 1^1 <E>3&Ki 0(O_h(w^$ 

ix5fBl^*Jl2 0, WII3 0, M1K14 0 

[oo28] [si (D^mm 2 o m\<D^mm 2 0 ^« 

[0 0 2 9] A. T^e/W^T^ v-y cn> ( a -Si) 

ita^^m, ifxmm. urn. mmum. 

[0 0 3 0] b • mt*4mxn&>cmn&m* mt^ 

Mittr^mtlsXte, SiO. Si0 2 , Si 3 0 2 ^^»f htl, >T 
'il&fc&tyQb LtfJx ^J^f^K 2 Si0 3 , Li 2 Si0 3N CaSi 

0 3 , ZrSi0 4 , Na 2 Si0 3 ^^ t f e>tt6 0 Sltf^ytU 
tt, TiO. Ti 2 03 N Ti02^a|Wf6*t, m>Wti\&mh\* 
T«> W^Ltf, BaTi0 4N BaTi0 3 , Ba 2 Ti 9 0 2 Q N BaTi 
5 0 llN CaTi0 3 , SrTi03, PbTi0 3 , MgTi0 3s ZrTiO^ SnTi 

0 4 , Al 2 Ti0 5 . FeTi0 3 ^^jf £>*i£ o SMk^Va^j?^ 
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12. 0»j;ti:fBaZrO 3 . ZrSi0 4 . PbZr0 3 . MgZr0 3 . l^ZrO^ 

[0 0 3 1 ] C • PZT [Pb (Zr,Ti) 0 3 ]]. PLZT [ (Pb, La) 
(Zr.Ti) 0 3 ]]. PLLZT. PBT^ir 7 % > * X $><5W2 

&mm#*ttnt un*. n&*<n±m±\^ -ch-. 

-CO- h» . -CONH- (T ^ K) . — NH— (T S 
/) . -COO- (m^x/l-) . — N=N— (7/) , -CH 
— N— (>f ^ K) Sr#i--6t^ds*»f ?>ix6« Sfc* * 

[oo32] ^coj:5 ft&mmfr*uwv>Mrftw ax 
y^uy-r^ #y ^ k. >k y t ^ k. ^yx^r 

>K ^^f/l/^^JJU-h (PMMA) „ TKy^^^U- 
^frVTA K (PPS) . ^V=^-tT/^^7^> (PE 
S) . tfy Ur- h (PET) . Jitf**^* 

[0 0 3 3] F. 

^liLtlj:, #J;Ltf. Al. Li. Ti. Mn. In. Sn. Y. L 
a. Ce. Nd. Pr. Gd. Sm£ fcfi^ft ? < £ t> 1 

[0 0 3 4] fBi»«IS2 o^ffSfi, ^fico^Slg^ja 

<. 1 0 n m- 2 M mgSt^e^^ J; t < , 4 

[0035] as 1 2 o w****^ mm&*m 

fcf. CVD (MOCVD. gffiCVD, ECR-CV 

d. ^?x-TcvDt4tf) > mm* ft+mmm (m 

b) . *'<s^yv^ ^fty/i/-7^y^ pvd 
m%L*v*. mm***, y 
mmM* y*m<»&m* ~r 

•^oi^ayh (LB) ?£. ^.f^n— h. ^^U-n 

[0 0 3 6] fljxtf, & 1 ««iJI 2 0 Offl/S^T^A^ 
7^'>!i^ (a-Si) CVDfc 
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[00 3 7] g]6i£7r:-r <fc 5 Si tf>#SiJi 2 0 
-ra*flM*«rtTofcflL mi»g|^2 0C0-a5^fc«^ 

[0 0 3 8] *fc, JBl^W»l2 0O-«4fctt^tt*s 
iloSfii0ic#ft5i^'b*)$ 0 wC0*^tB« 

[0 0 3 9] M13 0]mi^8tS2 0K&LTBE 

ten, ^m^, i-— 9 s — 3twai3feJB. ^mm<n^ 

20 ^ «x.tf. Si0 2 . SiO, Xt/SiNSrfi6ffli-6Ci:^-c§ 

-tZ>Z.b&X**Z>i>K Mm*. 10nm-5^mT^ 
^^T*L<, 4 0nm-UmgStfc5^J; 1 !)^ 

^ *i co#f?tJi 2 o co±i-b^ n &mw-m 4 o 

[0 0 4 0] [^I4 0]ife?i4 0lt |2(^ 
**tTV^5J:5^ |gh7^^ (TFT) 

f&zntcy— o 2. KKya«i0 4, ft 
*/HH«i o o, y- hftftRi o 6, y-hmffiio 

8 . Jfni6ttdff 110, y — 112. K l^>f 

>mMl 1 4^fflf6Ci:«t5o TFTO^O. 

^>f K. '>y a^WINS^^fefifcS****** 
(Tfeirv^, , yy^yffifeil^ ^of&o 

WK^WflEy 5 ^ m^i ITO, ^tloj: 

5 . M^fv^ y<^y-. /Em^ 

*s m&mmmttw&±xf*ht>&mfr& fritted 

[0 0 4 1] 0]*SHfiJB«T*tt. ^2(D 

50 fc£aW«Rtt«:«;tTt\fttffit\, 
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£i*rX, ^HIt5ilgfl7 0^Mt6S^ 

iB-*-Sct^»*uv^ 0 S£oX. $g20S;E5 0 £ LX 

ffl^SC £#X£5 0 
[0 0 4 2] tfyxttk «x.tf, 

[0 0 4 3] WJlg^i: LTtt % jRpTfflttfltJIB. mBUk 
tt»IB^v>-rixt?tJ:<. tfy^u^ #y 

-ftSf^^l^ft (eva) **>#y3j-v:7>f >\ s 

/K ^y*fb^~y^ s #y*^u>\ >#yx^ h\ 
#y^s h\ ^yr^ % v\ #y#-tf*-K # 
y— (4-y^vwo-^:/— d N r-f^/-^— x r^y 

(EVOH) , Tify xfu>7U7^ u 
— h (PET) , #y -f^U^T^V^f h (PBT) N 2tf 
y^P^tyrU7^u-h (PCT) ^Eo#y.3c^ 
^/K jKyx-r/K ^yx~r/^hy (PEEK) , stf" 
yx-r;W-; K^yr^^-;K #y :7c£n 

*SM8flB. ^i^ak /fyti/7^y^ tfyttfttf 
~>a^ #y .7^»=r^. **Yt#y3i 

7 * y -/h»hb. ^ y r« s * ^ s ^4»5B N ^ 
Sj^ymjx^/K tfy*u*vi? N * 

[0 0 4 4] [m2<DfrffiJ36 0im2^mm6 Ob LX 

u «-cw3*t"5*i(os#s 7 o &jtmt&mmtttt 

^->y=iV (a-Si:H) *S**ffeix6 0 a-Si : H, ^9 
X^cvDfeir J: ioo^CKT^ 5 Jfcttttfiaxw/jtRas 



(7) 2002-217390 

12 

[0 0 4 5] 01 1 J; ? l-, 7^V77^ 

'>y =^tttt320niiiKT^«*«©*|c:»UTMlV^tt 
320nmJK±O*^»UTWta3fctt*^i- o «t 
oX, «Wktt»»S:Wba?*T»lo»#IB7 O&M 
A-TZftk LT320nmJK±^»*S:#-t-S36^ flfctf, 
*«7^^0346nm<7)RS<753K, &U\ SB 2 O^fllg 6 
0^*3Jt5«9*lc:{tffl-r65fci: LT32Onm£lT<0tt** 
Wi"63t. XeClni^^u-if- (308nm) * 

0lc*5it6«*«:ji|iiBufc** % «lojtf|70t» 
fc^-CSS^ JB25>«i(DfflWCS:i()naaTt-r 

>\szr r *is})*> (a-Si:H) «:« 2^NM| j: UT»A 
L/c^r£\ aif^ TWr^i/y ^>-fil0—20at%(^ 

»a«*^jBU I2lfi50^1gffl7 OOPfl 
20 o«»/73»sjfebix % *2S«5 0Sr^ic|ft8t^-5c^ 

[004 6] [JBlO»»«7 0]JBl»*Ji7 0i:LT- 

«W{bs««#j, ^M«YbSft3M^j«(05feiR{baft# 

<bttW»<^ LTtt, oi^^i/^^ r ^ y u _ h 

v-y =->»03teKfttt*m«:«v^a c b&X** 
30 5 0 IB 1^117 0 «r*»W«oBft*-t--6^Sds*S» 
^ 1 C7)^*^ 7 0 fi^MlC bT»-C*,-6 - t tm * 

J17 0(D^:$$:, l^m-lmmSS. * ?>fc»* L < fllO 

-lOO/imSS^-r^c^^J: 5. H18tc:^L/cJ:5(c:, 

40 [0 0 4 7] [B8W36 2 0 0]*lO»(t»2 0fc*5»t6 
*J«S:Rfi-refiS#t3t200i: Ltd, ^1 (Dftffim 2 0 

©ttftwscr. «*aL pt«*. (n 
*) x ^^s, ( a ^ 3 

50 Jr^Wl-fi, x^ri/^lz-f- Nd-YAGU— 



13 

ArU— KrU— 0*-, C0 2 COU- 

[0 0 4 8] ^^^u-i^-^5t«^i--6BltH^oiSI 
^xs^-cmi^^flis 2 o t;:;fctt6M«a*«:Rje 
«IS±#, ^bfc5VMi*«fti f wlBi(o^«iJi2 o 

—5000mJ/cra 2 ^S^-r^CO^^^ , 100~500mJ/c 

-iooo^y»Sffi4:i-6^35s#*u<. io~ioo-*v# 

[0 0 4 9] 0 011 I£l<£>#«i2 OK*fL 

t^SSo £fc SBio^K»2 O<offiadsfi8*t3t20oco 
HHj^RgWffiSJ: t)*#v>»^^f±. SSl<£>#8ftJg2 0<7> 

«»isii^»trfi8*r3te2 o ozmto-rz 

[0 0 5 0] m 2 tf>tfeffii 90]$2 c/)g5f Jf 90i:l 
Tfi, IWI^ 1 ^)if f 7 0 ^ WWteffl^S. 
Zk&X%Z 0 

[0 0 5 1 ] [^3coS>K8 0m3<r>mm8 0 £ LT, 

SS8 0I1 #J;tf^ £Jg, ir^s^*, * 

[0 0 5 2] mtttft 2 1 0 ]fg2#l§iJI 6 0 lc*fi-£3te 
fitWtlwJBV^ I21K5 0*Sffl-r*fifl*bte2 1 0 <t 

urn bbw* 2 o ocomw-cie^t^^Na^a 

^77^i/y =^6*6#frfcfl % BB4**2 1 0 £ 
[0 0 5 3] 
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s w * s * i \&v &it tetefc-t 6 <o \z m * * v ^«■ 

[0 0 5 4] (E^3fc£«E B3ct)S«8 

0) fl, #«^fifc*J!g^iB J !S^{Si^7^tt-oj:5 4 % 

[0055] t&t s *&w<ommtem\z£ti^ 

J:<«*i-6^fc*«BnBfc3ic!j, (Riga* h*>ffi»c3» 
[Bl] *^^^»Si*:^a[S(*^Si5g*fei^6^» 

tB3l *^^^»S»0D«gft:o3a3t^fe(c#S^ 
30 ojgffiSr^-J-Bi'C&So 

IB4] *Kw<nmmfccommft<DMm*mz& t 2>mm 
IBs] *%n^M#<DM»^«^^fii6^« 

[B8] *%n^««{(onji^aiar^i^^%ife 

40 ^fl^^4:^-rBT*fe6o 

[B9] *«n^«S»^«J|»(7)«i&^|c:ffiSISJk 

[bio] *zsw<omm{*<D&m&(nmm*mz&z>mM 

[Bll] 7^7r^->y ^>coi®jg^coStSft#tt$: 
^i"BT*fc5o 

[^F^fJiW] 
10, 50, 80 mm 
20 glltf)#SfUg 

so 30 tpmm 
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40 ffl&%.f§ 

60 m2^mm 



(9) 

70, 90 mmm 
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